174                     THE ELECTRIC FURNACE
Steel is a very comprehensive term, and includes:
(a)  Crucible steel, which is made from carefully selected varieties of wrought-iron or steel, has been melted in crucibles, and contains from about 3/4 per cent, to 1.5 per cent, of carbon, together with enough manganese and silicon to produce a sound casting.
(b)  Bessemer and open-hearth steels include all the products of these furnaces, and may range from the hardest of tool steel to a material which is practically pure iron, and only differs from wrought-iron in having been fused, and being in consequence nearly free from slag, and in the presence of a little manganese, added to ensure a sound casting.
The production of iron and steel in the electric furnace may be considered under three heads:
I.  The production of pig-iron by heating iron-ore with carbon and. fluxes in an electric furnace.                                              .
II.  The production of steel by melting steel scrap, either alone or with the addition of pig-iron, iron-ore, etc., in an electric furnace.
III.  The production of steel by heating iron-ore with carbon and fluxes in an electric furnace.
THE PRODUCTION OF PIG-IRON
Pig-iron is generally produced by smelting iron-ore in the blastfurnace with carbonaceous fuel, usually coke or charcoal, and limestone.
The ore is. almost always an oxide of iron and the coke or charcoal serves the double purpose of supplying heat by its combustion in the blast of air and of "reducing" the oxide of iron to metal by combining with its oxygen. The fuel does not burn completely in the blast, forming carbon dioxide, but only incompletely with the formation of carbon monoxide. It is the carbon monoxide so produced that is mainly effective in reducing the oxide of iron to metal. The metallic iron becomes saturated with carbon, forming pig-iron which accumulates in the bottom of the furnace and is tapped out at intervals.
After the oxide of iron has been reduced to metal there remains the gangue of the ore which is mostly silicious and clayey in character, and the ash from the coke. This is fluxed, or rendered fusible, by the limestone, which was included in the charge, and melts down forming the slag.          ' '
It should be noted that the iron oxide is reduced to metal, whereasough the switch 5 to the ammeter A* and wattmeter W,
